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Abstract: The paper explores the effects of mindfulness-based design interventions to
help children better self-regulate their emotions. It attempts to ascertain if the use of
prototype designs could further enhance the children’s awareness or mindfulness, and
emotional wellbeing. Children’s emotional and behavioural problems have become a
growing concern. These problems are related to the difficulties children face in controlling their emotions, which may lead to psychological problems in adulthood. This
indicates the need to help children understand feelings and how to self-regulate emotions. A pilot design project was conducted to explore the connection between mindfulness-based practice and emotion regulation in children to develop usable mindfulness-based prototype designs. Preliminary findings indicate storytelling to be a mindfulness-based prototype design that can benefit children in terms of emotional regulation. To fully realize the potential of mindfulness-based design interventions may require the development of more robust and rigorous activities and thorough analysis.
Keywords: mindfulness-based design interventions; emotion regulation; children; visual
communication design; user-centred design process

1. Introduction
This paper proposes that visual communication design can be developed as a form of
mindfulness-based inquiry, particularly relevant for understanding complex psychological
phenomena. In this case, the difficulties faced by children in controlling their emotions.
Under a larger mindfulness design research project, a pilot study was conducted to assess
the feasibility of using visual communication design as a form of mindfulness-based
intervention to help enhance emotional regulation in children. This pilot study aims to advance understanding of the subject of mindfulness and emotion regulation from a design
perspective. The overarching goal is to provide design, social and cultural insights for future
research directions to support child development. Through user-centred design approach,
the pilot study was carried out in a nonlinear process to explore the connection between
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mindfulness-based practices, visual storytelling, and emotion regulation in young children.
The first phase of the study was to understand the target group’s needs, explore the content, and propose the final solution manifesting the ideas in material forms. The second
phase was to test the design prototype with the participants. The guiding research question
was: How do mindfulness-based design interventions affect preschool children’s ability to
regulate emotion?
This paper discusses the current issues of children’s emotions and behaviours, the relation
between emotion regulation in preschool children and mindfulness intervention. We briefly
describe two of the 17 emotion regulation strategies for user-centred healthcare design and
how visual communication design has contributed to addressing social problems. We present initial findings from the first design phase, which help define the criteria for prototyping. Next, we report on parent and child group participants’ feedback on prototype testing.
In closing, we reflect on the insights gained from the pilot study, its contribution to the design research discourse, and explore potential future research.

1.1 Children’s emotion regulation learning period
Children’s emotional and behavioural problems have become a growing concern worldwide
(Belfer, 2008; Carvalho et al., 2017; Crespo et al., 2017; Idris, 2017). For example,
approximately 11-20% of children in Asia have emotional and/or behavioural problems
(Srinath et al., 2010). These problems are related to the difficulties children face in controlling their emotions. If the issue of emotional regulation is not addressed, it may become a
contributing factor to psychological distress in adulthood (Crespo et al., 2017). The above indicates an urgent need to help children understand feelings and how to self-regulate emotions.
Emotion regulation is an attribute with many different aspects, including internal and
external actions taken by a person to control emotional onset, intensity, and mannerism
(Campos et al., 2004; Eisenberg et al., 2004; 2010). The first five years are a critical period for
learning and teaching, which must essentially include the development of emotional
regulation in preparation for long-term personal, social, and academic wellbeing and mental
health (Housman, 2017). A clear awareness of emotions and ways of responding to emotions
(i.e., regulation strategies) may appear between the ages of 3 and 5 when children begin to
understand the relationship between internal mental states and external behaviours
(Denham, 1998; Denham & Kochanoff, 2002a, 2002b). As children enter preschool,
conscious strategies will become more common, such as using distractions when
experiencing pain. These examples include playing with toys or ignoring the cause of the
problem (Denham, 1998). In addition, it is also worth noting that the development of selfregulated emotions is unique, varies from person to person, and only becomes more evident
in the middle of childhood (Eisenberg et al., 2004). During this period, the people and
environment these children are in close contact with are essential to developing emotion
regulation skills (Bahrami et al., 2018; Cole et al., 2009; Thompson & Meyer, 2007). With
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emotional regulation, a child can establish better student-teacher and peer relationships,
learn better, and attain psychological and mental wellbeing.

1.2 Emotion regulation and mindfulness-based interventions
In the last decade, mindfulness has become a popular topic and has been expanding as a
well-known academic and scientific research source in its research field (Brasil & Pitt, 2020).
Recently, many different mindfulness-based interventions have been created to address
different psychopathological conditions, such as mental health and emotional regulation,
and serve specific target audiences (e.g. Brasil & Pitt, 2020; Eberth & Sedlmeier, 2012; Metz
et al., 2013; Shonin et al., 2013; Simón et al., 2017).
Eberth and Sedlmeier (2012) adapted a mindfulness-based stress reduction curriculum
(originated by Kabat-Zinn) to teach participants to become healthier and more resilient by
improving personal wellbeing and reducing negative emotions and painful experiences. This
particular study shows the correlation between mindfulness and negative emotion
management and emphasizes its potential to deal with emotional regulation. In the
following year, Metz and colleagues (2013) evaluated the effectiveness of emotional
regulation and participants' openness to the mindfulness-based program "Learning to
BREATHE". The program recruited 216 students from public high schools to participate in 18
mindfulness sessions, which lasted 15-25 minutes each. The results obtained show that the
students' levels of perceived stress and psychosomatic complaints were statistically lower,
while the level of success in effective regulation was higher. Participants also showed
statistical growth in emotion regulation skills, such as awareness, understanding of emotion,
and acquisition of emotion management strategies (Metz et al., 2013).
In a recent study by Carvalho and colleagues (2017), in addition to confirming that
mindfulness-based programs can achieve better results than the control group regarding
their ability to regulate emotions, finding indicates that age may be an important factor in
considering mindfulness-based interventions and emotion regulation. Gallahue and
colleagues (2012) mentioned that due to the steep development of children, especially in
early childhood, learning over a brief span of time might mean a significant increment in the
amount of learning. Although there is only a one-year age difference, the difference in
learning ability and development between 4-year-old and 5-year-old children is much more
significant than that of 30-year-old and 31-year-old adults. The study by Cole and colleagues
(2009) further emphasizes this. They compared the emotional regulation of 3-year-old and
4-year-old children. The results show that even if the children's ages are different by one
year, their ability to understand emotional regulation strategies was also different; in
particular, the 4-year-old children showed a better grasp of anger regulation strategies than
the 3-year-old children. The results also indicate that children’s emotional understanding
develops between the ages of three and four. This is a period of developmental changes,
especially in social and emotional understanding.
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1.3. Mindfulness-based interventions and preschoolers
Studies on mindfulness-based interventions and preschool children show that children participating in mindfulness activities tend to have beneficial results on their emotional wellbeing, learning ability and physical health (Sun et al., 2021; Weare, 2013). Behavioural self-regulation is one of the most commonly studied outcomes (e.g. Flook et al., 2015; LembergerTruelove et al., 2018; Jackman et al., 2019; Razza et al., 2020; Viglas et al., 2018; Zelazo et al.,
2018), and these studies found that the children's self-regulation behaviours improved after
the mindfulness-based interventions. In particular, mindfulness-based interventions are
helpful for children who have difficulties in related areas, such as self-regulation, pro-social
behaviour, and hyperactivity (ADHD).
However, on the assessment of emotional regulation, the findings were varied. Kim and colleagues (2020) reported that the intervention group showed a significantly higher emotional
regulation level than the control group by combining meditation and mindfulness-based
practices. On the other hand, research conducted by Carrozza (2019) found conflicting results. His results showed that the intervention of mindfulness bibliotherapy did not have any
effect on the outcomes of children. Both studies used the Emotion Regulation Checklist
(ERC; Shields et al., 1997) to examine the children’s emotional regulation. To ascertain the
reality, the pilot test investigated how mindfulness-based design intervention can affect the
emotional regulation skills of preschool children as well as provide a clearer understanding
of how and why these interventions are beneficial to young children.

1.4 Emotion regulation and visual communication design
With the emphasis on the function and relationships between emotions, consciousness, and
the mind, many recent studies show a strong link between emotional regulation and
mindfulness (E.g. Bahrami et al., 2018; Carvalho et al., 2017; Davis & Hayes, 2012; Simón et
al., 2017). Art activities have also been widely used as multimodal interventions to enhance
emotional regulation and improve social behaviours (Fancourt & Finn, 2019). Along the same
veins, design – artistic and/or technological plan for the construction of an object or system
in a prototype (product) for the implementation of an activity or process, has also been
found to be able to support the process of regulating emotions. Yoon and colleagues (2020)
identified 17 strategies that can be used as valuable guidelines in the design of emotional
regulation. Their theory-driven framework shows that design can influence the way people
perceive and respond to emotional states and inspire people to participate in certain
activities. For example, one of the 17 strategies, the “up-regulating positive emotions”, involves the process of drawing people’s attention to and optimizing the experience of positive emotions in the foreground, present, and retrospect. And the “down-regulated negative
emotions” strategy helps people reduce negative emotions through cognitive changes (that
is, changing people’s perception of the situation) or behavioural changes (that is, changing
the way people react to the situation).
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Visual communication design has long been used to address social problems. For example,
“This book will make you stronger” in the Mind Journal aims to encourage writing as a way
to cope with life challenges, and “Comics Youth’s comic-making workshops” enable young
people to deal with their mental health issues (Brewer, 2017). Similarly, “MindSpace” by
Barnsley Mental Health Charity for Children uses 1,000 emotional combinations and digital
media to connect with young people with emotional, behavioural, and mental health problems (Banks, 2018). In addition, Durrant and his team (2018) successfully used the ‘polyphonic picture book’ as a tool to study how Britons construct online identities across three
important life transitions. The design research community has successfully developed design
methods to raise awareness and address mental health, wellbeing and societal issues. These
design methods usually explore and identify conditions that can bring about certain positive
emotions and create solutions that meet these conditions. Nonetheless, the design processes that affect the emotional experience at hand, such as emotional regulation, have not
received enough attention.
In terms of understanding preschool children’s social and emotional regulation, Denham and
Couchoud (1990) suggested using visual and play methods (picture books and dolls are commonly used) to provide a realistic background to help children comprehend and express
their understanding. According to Kemple (2004) and Harper and Trostle-Brand (2010), picture books (one of the outputs of visual communication design) can help young children
build empathy, tolerance, and friendship, improve their emotional awareness, and
strengthen their social-emotional and interpersonal problem-solving skills. A study conducted by Chiu (2015) investigated the role of emotional picture books in cultivating preschool children’s emotional regulation, and expression shows that emotional picture books
(compared to standard picture books) could help children better understand different emotions and regulate emotions. These studies show that the advantage of picture books is that
they can illustrate facial expressions and actions and help children recognize and process the
range of human emotions (Harper, 2016). However, there are not many studies on the integration of mindfulness activities with visual communication design. On this basis, the pilot
study explored visual communication design as a medium for developing mindfulness-based
prototype designs.

2. A mindfulness-based design intervention
The pilot project questioned how mindfulness-based design intervention could affect the
emotional regulation skills of preschool children. The project was carried out in a nonlinear
process to explore both problems and solutions. It focuses on finding knowledge and understanding of specific phenomena, and the ultimate goal is to perform principled actions derived from conscious knowledge and experience. The design research process consists of
two main phases. The initial design phase includes contextual understanding and data
collection to create three mindful-based design prototypes purposefully. The exploratory
design phase is to test the design prototype with participants.

5

Jesvin Puay-Hwa Yeo, Chua Tee Teo, Reuben Tay

2.1 Initial design phase: Contextual understanding
The initial design phase is to search for unifying ideas by exploring literature and public opinions regarding children's emotional outbursts and regulation. The data collection process
took the form of interviews, with 18 participants selected by snowball sampling (Ghaljaie et
al., 2017), of which 3 were mindfulness experts, 10 were preschool teachers, and 5 were
parents of children aged 4 to 6. The focus of the interviews was their views on mindfulness
practices in school and at home, the current ability of preschoolers to regulate emotions, the
methods/strategies used to regulate emotions, and the children’s learning preferences.
The initial findings of this phase support the literature review that children's emotional and
behavioural problems have become an issue of increasing concern. In particular, the
teachers were concerned about the children's behaviours:
“They will scream or… shout. They rolled on the floor.” – Teacher X
“He would say things like he wanted to kill himself, was also very violent and threw
chairs and stuff. This is very surprising to me as a 5-year-old can have thoughts of suicide.” – Teacher Y

Based on the understanding of the current situation of how preschoolers regulate emotions,
the strategies used and their learning preferences, the following criteria were determined to
provide the structure and visual direction of the prototype design.
Firstly, the prototype design should be in the form of a physical storybook because
storytelling is determined as an effective tool for educating preschoolers. A physical book
allows the reader to control the reading speed and promotes the interaction between the
reader and the listener.
“Storytelling and storybooks are good media for children to relate better and are more
appropriate for the age group of preschoolers.” – Teacher G
“A physical storybook will certainly better facilitate the storytelling experience by
tweaking it to meet the needs of our children better. I will be able to describe the story
with an appropriate tone and gesture accordingly. And insert some questions to satisfy
the children’s thinking process, according to their developmental needs.” – Teacher H
“I prefer a physical book because it is more interactive… I feel that for electronic devices, it can be quite distracting sometimes.” – Parent C
“I feel that [stories] are really beneficial, and... help her learn...manage...understand
that different people have different emotions and different perspectives on the same
issue...” – Parent B
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Figure 1. Storybooks allow children to learn at their own pace, and storytelling will enable them to
understand that different people have different emotions.

Secondly, the difficulties of children in managing their emotions should be highlighted.
According to Denham (1998), the ability to regulate emotions is evident in young children,
and they have been able to use different coping mechanisms to regulate difficult emotions.
However, when children are not taught how to regulate their emotions healthily, it may lead
to behavioural and psychological problems (Crespo et al., 2017). For example, preschoolers
threaten to commit suicide and have uncontrolled behaviours such as throwing chairs and
rolling on the floor. Yet, on the other hand, some parents think that children should not
suppress their emotions:
“…sometimes it’s not good to hold back all your emotions. It’s good to let out your
emotions.” – Parent A

In addition, if parents do not know how to handle the escalation of situation correctly, they
may not be able to help the children regulate their emotions. Therefore, parents were
intended as secondary audiences as they should benefit from the interaction with the
prototype designs by learning regulating strategies with their children.
“I feel I played an important role in her reaction. Yeah...I have to manage myself first
because this actually sets the tone on how the event would span out.” – Parent E
“Children’s emotions and their ability to regulate emotions not only depend on the circumstances but also on how they deal with emotions at home. The environment also
plays an important role in children’s emotional regulation.” – Mindfulness expert A
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Figure 2, 3.

The situation and difficulties of children’s emotional management were emphasized so
that parents and children can learn from them.

Figure 4. The scenario of how parents should handle the escalation of situation is reflected in the
mindfulness-based prototype design.
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Thirdly, regulating strategies used by children should be differentiated; for example, the use
of body movement as a form of mindfulness practice was incorporated in the design as it
can effectively engage children. In addition, the practice of mindfulness was integrated as a
habit or daily activity in order to achieve substantial results.
“In cases where they are asked to do an action and move their body, it is usually better,
and they are more interested. This encourages them to stop and think, rather than acting on their emotions.” – Teacher C
“So, [mindfulness practice is] now a part of every day because I feel it’s quite effective
for children, and I usually do it every morning.” – Teacher E

Figure 5, 6.

The mindfulness breathing exercise is integrated with learning and colouring activities
for children.

Lastly, animals and exaggerated vivid illustrations will be used to capture their attention,
keep them curious and engaged throughout the story plot. Across gender and age groups,
pre-schoolers have been reported to have a strong preference for animals.
“[He] likes stories about animals and how they interact with each other.” – Parent A
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“They love animals. They love any kind of exaggerated or fiction kind of books like things
that you would not normally see in everyday settings.” – Teacher A
“Because the cards, the pictures on the instruction is quite attractive and… colourful. So, it
gets their attention. That’s why everybody wants to get a turn to pick up the instruction
card.” – Teacher B
“…maybe the pictures also help the graphics… if it is bright and big.” – Teacher E

Figure 7 & 8 Animal characters and various colours were explored in the visual direction of the final
prototypes.

2.2 Exploratory design phase: Prototype testing
In this phase, eight trial subjects (four parents and four children) were recruited to test the
mindfulness-based prototype designs. The duration was two weeks, and to study the change
in mindfulness levels and emotion regulation ability, data was collected from the parents
before and after the testing period.
In order to quantify the emotional regulation level and the mindfulness level of the participants, the Emotion Regulation Questionnaire-Children and Adolescents (ERQ-CA; Gullone &
Taffe, 2012) and the Mindfulness Attention Scale for children (MAAS-C; Lawlor et al., 2013)

10

Visual communication design as a form of mindfulness-based intervention

were used, respectively. In addition to the two questionnaires, after the two weeks of testing, semi-structured interviews were conducted with parent participants to collect feedback
on the prototype to further refine and improve the final product. Parents were also asked
about the changes in their children and their own behaviour and mentality after using the
prototype, especially regarding attention and ability to regulate emotions, to determine the
effectiveness of mindfulness-based design intervention in improving emotional regulation.
The analyses of the mindfulness questionnaire show that the participants’ total mindfulness
scores increased significantly in general. Similarly, in terms of emotional awareness, participants reported an overall increase. On the other hand, participants reported no change in
the subcomponents of acceptance in terms of difficult emotions. In the case of emotional
regulation, participants’ emotional awareness and expression have increased. In addition, it
has been reported that the use of unhealthy suppression regulation strategies has decreased, and the use of expression as a form of regulation has increased. However, the total
emotional regulation score did not change significantly.
The results of the interview show that the mindfulness-based prototype design effectively
taught children what to do and not to do when they lose their temper or deal with difficult
emotions. The regulating strategies and mindfulness exercises presented through storytelling were informative and effective in helping the participants deal with emotional regulation. In general, the effect of the mindfulness-based prototype design in introducing the concepts of mindfulness and emotion regulation is positive.
“My son will recall the character of Maya, and I also use the book to remind him to
calm down when he is angry or upset. Then he will remember that screaming and
shouting are wrong. We also try the breathing exercise in the book, the effect is quite
good.” – Parent A
“I think the book is good because the idea of mindfulness is very simple and easy to
understand. So, it is a good thing for children. Also, the exercise is good to follow. But
maybe can add more interaction.” – Parent C

The findings also confirm the literature review, which posits that parents play an essential
role in cultivating children’s emotional regulation skills, and parents’ emotional performance
will subconsciously educate their children on what emotions are appropriate in the familial
environment (Morris et al., 2007). In addition, when parents are aware of their emotional
state and maintain emotional stability, their children are more likely to develop emotional
regulation skills (Cole et al., 2009).
“After reading this book, I realized that when my daughter throws a tantrum, and my
emotions are not stable and frustrated, it will only escalate the situation. But now, I try
to stay calm, take a deep breath, and then deal with her. I think because of this, her
tantrums happen less frequently and last for a shorter time. So, I think this is very important.” – Parent C

By incorporating mindfulness elements into storytelling and body movement, child participants became more self-aware of their emotions and could adopt adaptive strategies to regulate negative emotions. This finding adds to the currently limited literature (Flook et al.,
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2015) on the effect of MBIs on the emotional regulation skills of young children; it shows
that MBIs can improve the emotional regulation of adults and preschool children. However,
this finding also contrasts with the views of Carvalho, Pinto, and Maroco (2017), who believe
that children are at a stage where they are easily swayed and distracted, and MBI may not
be suitable for them.
“I think it is good to teach children about mindfulness at a young age. My daughter has
lesser tantrums after reading the book and doing the activities.” – Parent D
“My son has been using the mindfulness jar method, and it is really helpful, especially
when he is angry, or when things are not going his way.” – Parent C
“The activities shared have been very useful, like instead of facing a white wall, but giving it a positive spin instead of imposing negative connotations like a naughty corner.”
– Parent A

3. Concluding remarks
This paper examines how a mindfulness-based design intervention affects emotional
regulation skills in pre-schoolers. An early prototype picture book was explored and
developed through interviews with 18 participants, 3 mindfulness experts, 10 pre-school
teachers, and 5 parents of preschool children aged 4-5. This pilot study provides early
contextual understanding, including the fact that storytelling can help regulate emotions,
and a physical storybook design is preferred because it helps control reading speed and
helps young children learn at their own pace. This informed a further prototyping phase that
followed an iterative user-centred design process and a two-week field deployment to
further test the prototypes’ benefits on a smaller sample of 4 parents and 4 children. Data
were collected through two published scales at the beginning and end of deployment to
measure changes in emotion regulation and mindfulness, as well as interviews at the end of
the deployment. The analysis found an overall increase in mindfulness and emotion
regulation, demonstrating the positive impact of the design intervention. It further
demonstrates the promise of mindfulness-based interventions for the emotional
development of young children.
Most studies conducted on children rely to a large extent on reports and observational assessments of the ability to regulate a particular emotion at a specific point in time (Crespo et
al., 2017). In this paper, the mindfulness-based design interventions provide a different understanding of the topics of mindfulness and emotional regulation compared to non-practice-based research. Here, the prototype designs based on mindfulness are tangible, fun,
and experiential. The prototypes convey stories that are real and legible, yet imaginative and
extrapolating by offering some sort of reflection on how real things are, how real-life situations could turn out and transpire, how certain behaviours can elevate or lessen reactions. In
this way, the mindfulness-based prototype designs allow children to develop emotional regulation abilities by exploring and reflecting on their own emotions and feelings. The mindfulness-based prototype can be regarded as designing fictitious objects that can tell, imagine or
express more meaningful stories. Nevertheless, the small sample size of prototype testing
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limits the extent to which the findings can be generalized. As such, future studies may include larger sample sizes and a set of inclusion criteria. In addition, these findings could be
further validated by expanding the scope of the study to elucidate whether improvements in
emotional regulation are consistent over time. And if findings are applicable across different
types of participants, such as children who engage in minor delinquent acts.
This paper contributes in part to the following discourses on design for health and wellbeing, design for children, and visual communication design methods. The value of visual
communication design has been demonstrated; it can be developed as a form of
mindfulness-based inquiry and allows researchers to collect in-depth data to understand
complex psychological phenomena. However, we acknowledge that emotional regulation is
a multi-faceted structure, including emotional intensity and emotional reactivity, which are
not easy to measure or understand conceptually (Campos et al., 2004). Therefore, more research is needed to consolidate the findings. Given this limitation, future studies could explore other approaches, such as mixed methods, to determine the effectiveness of mindfulness-based design interventions. In addition, they could investigate on how mindfulnessbased design inquiry can be put forward as a placeholder concept to allow for exploration of
broader conceptual alternatives, and to investigate to what extent can the adaptation of empirical dialogues surrounding the design prototype be viewed as a materially integrated version of a mindfulness inquiry of people’s concerns, desires, and imagination.
Acknowledgements: We thank our research participants for their interest and contributions, and the reviewers for their valuable guidance. This study would not have been
possible without the dedication of the research team, especially Reuben Tay, who is also
the leading designer and illustrator of the prototypes.
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